Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.048; wR factor = 0.123; data-to-parameter ratio = 16.9.
Related literature
The surprising formation of the title hydrazone was probably due to the decomposition of hydrazinium dithiocarbazate in solution resulting in the formation of hydrazine, which then reacted with 2,3,4-trimethoxybenzaldehdye. Hydrazinium dithiocarbazates are known to decompose on heating (Rudorf, 2007) . For the biological activity of Schiff bases, see: Akbar Ali et al. (2008) ; Chan et al. (2008) . For a previous report of the title compound (the X-ray structure was not provided), see: Praefcke et al. (1991) . For comparison bond lengths in an aroyl hydrazone, see: Ji et al. (2010) .
Experimental
Crystal data C 20 H 24 N 2 O 6 M r = 388.41
Monoclinic, P2 1 =n a = 10.0380 (9) Å b = 7.0713 (7) Å c = 13.9586 (14) Å = 102.800 (2) V = 966.18 (16) Å 3 Z = 2 Mo K radiation = 0.10 mm À1 T = 100 K 0.60 Â 0.36 Â 0.04 mm
Data collection
Bruker SMART CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Bruker, 1998) ; cell refinement: SAINT-Plus (Bruker, 1998) ; data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL. 
Comment
The compound, C 20 H 24 N 2 O 6 (I) was obtained by the reaction of hydrazinium dithiocarbazate and 2,3,4-trimethoxybenzaldehyde in boiling ethanol. The surprising formation of the hydrazone was probably due to the decomposition of hydrazinium dithiocarbazate in solution resulting in the formation of hydrazine, which then reacted with 2,3,4-trimethoxybenzaldehdye to form the corresponding hydrazone (I). Hydrazinium dithiocarbazates are known to decompose on heating (Rudorf, 2007) .
Schiff bases have attracted considerable attention because they can act as chelating agents for metal ions and many of them also exhibit useful biological activities (Akbar Ali et al., 2008; Chan et al., 2008) . Although the compound has previously been reported its X-ray structure has not been provided (Praefcke et al., 1991) . Hydrazones derived from the reactions of hydrazines with aldehydes or ketones are common but bis-hydrazones are not.
The molecular structure of (I) is shown in Figure 1 and its selected bond lengths and angles are given in Table 1 . Like most thiosemicarbazones and Schiff bases, the imine moiety in [I] shows an E configuration about the C10-N1 [1.283 (2) Å] and N1A-C10A bonds. The C10-N1 and N1A-C10A bond distances also compare well with C=N double bonds in other related compounds. A comparison of the N(1)-N(1 A) distance [1.413 (3) Å] with that in an aroyl hydrazone [1.377 (3) Å] (Ji et al. 2010) shows that the bond is shorter than a single N-N bond (1.44 Å) indicating that a significant π-charge delocalization occurs along the C-N-N-C moiety. As the bond angles C6-C10-N1 (121.68°) and C6A-C10A-N1A (121.68°) are close to that of a sp 2 -hybridized carbon atom (ca 120°), the molecule does not have a distorted geometry. Due the fact that the molecule lies on a center of inversion the dihedral angle between the two phenyl rings is 0.0°. Figure 2 shows the packing of (I) in the unit cell. The packing diagram shows that there are intermolecular hydrogen bonds between one of the CH3 hydrogen atoms of one molecule with an ether oxygen of another molecule.
Experimental 2,3,4-trimethoxybenzaldehyde (0.24 g, 1.24 mmol) dissolved in absolute ethanol (5 ml) was mixed with a solution of hydrazinium dithiocarbazate (0.93 g, 0.66 mmol) in the same solvent (45 ml). After refluxing for two hours, the resulting clear yellow solution was left to stand at room temperature for five days to afford crystalline yellow plates. The crystals were filtered, washed with cold absolute ethanol and dried in vacuo. Yield: 0.152 g (63%); m.p. 192-194 °C; IR (KBr, cm -1 ): 2968, 2937, 2832, 1614, 1590, 1494, 1457, 1431, 1410, 1286, 1229, 1199. 1166, 1090, 1023, 1008, 943, 898, 809, 699, 667, 594, 540, 433 Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O1 0.62846 (10) 0.45681 (14) 0.85047 (7) 0.0180 (2) O2 0.61624 (9) 0.20990 (14) 0.70188 (7) 0.0165 (2) Atomic displacement parameters (Å 2 )
0.0149 (5) 0.0161 (5) 0.0206 (5) 0.0020 (4) −0.0011 (4) −0.0043 (4) O2 0.0135 (5) 0.0140 (5) 0.0223 (5) 0.0028 (4) 0.0046 (4) 0.0010 (4) O3 0.0191 (5) 0.0148 (5) 0.0188 (5) −0.0001 (4) 0.0043 (4) −0.0027 (4) C10 0.0161 (6) 0.0143 (7) 0.0160 (6) 0.0000 (5) 0.0043 (5) 0.0016 (5) C1 0.0152 (7) 0.0160 (7) 0.0206 (7) 0.0040 (5) 0.0045 (5) 0.0010 (5) C2 0.0199 (7) 0.0159 (7) 0.0183 (7) 0.0008 (6) 0.0043 (6) −0.0041 (5) C3 0.0119 (6) 0.0155 (7) 0.0175 (7) −0.0021 (5) 0.0014 (5) 0.0012 (5) C4 0.0130 (6) 0.0130 (7) 0.0189 (7) 0.0015 (5) 0.0055 (5) 0.0020 (5) C5 0.0167 (6) 0.0128 (7) 0.0155 (6) −0.0011 (5) 0.0055 (5) 0.0002 (5) C6 0.0136 (6) 0.0146 (7) 0.0164 (6) −0.0006 (5) 0.0028 (5) 0.0025 (5) C7 0.0203 (7) 0.0190 (7) 0.0196 (7 
